BEST AVAILABLE COPY 



PATENT SPECIFICATION <"> 1563740 

(21) Application No. 16941777 (22) Filed 22 April 1977 
(23) Complete Specification Hod 5 May 1978 
(44) Complete Specification published 26 March 1980 

(51) INT CL* E02B 17/02 

(52) Index at acceptance 

E1H 607 CA 
B3J 15 
B3R 17A6 

(72) Inventor DAVID JOHN ALISTAIR MacCLELLAND 




(54) IMPROVEMENTS IN OR RELATING TO THE SECURING 
OP STRUCTURES TO TUBULAR METAL PILES 
UNDERWATER 



10 



IS 



20 



(71) We, NOL OFFSHORE SER- 
VICES (UK) LIMITED, a Brian Company, 
of 131—133 Holland Park Avenue, London 
Wll 4UT (formerh of 4—9 Wood Stmt, 
EC2V 7JY), do hereby declare tbe 



wirdly deformed aa by nradng 
ttplnrifii drfbani u \tu ipaBy the pflc, 
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for which we pray that a 
any be granted 11% and the umhud by wUth 
it u to be pufouued, to be particularly dea* 
cribed in and by the following tt 

Ttit invention relates to the 
structures to tubular luetal piles 

It Is the convcndoiud pra ct i ce where, for 
c . T ti n p V * * base it to be tasteucd to tbe see- 

* — -* — H — * m\ m a - * * - -a* 

oca oy pues roc roc nase to incorporate tacu- 
viduel tubes which fTtrtirlp tbe parts of the 
piles projecting above tbe n bcr1i snd tbe 
tubes ere then secured to tbe piles by any 
one of weal methods inefcxttng weMmg or 
grouting, or driving a pie (flsiivtriiaDy 
through each pile and tbe sdnouoding tube* 
AH of these metbods are however extremely 
czpensrve by reason of tbe need to ship out 
divers and tbe required special apparatus for 
underwater work and tbe lengthy work neces- 
sary on site* 

According to die present invention there 
is provided a method of securing to tabular 
metal piles a structure incorporating a plurality 
of tubes abrotajb which tbe respecti ve pDcs 
whkb method comprises locally de- 
tach pfla outwardly into tightly 
or welded engagement with the en- 
circling tube by di nmstlon of an t ayloslvw 
charge within tbe pOs» 

It will he uu dcist o o d that the only work 
required of the diver in an underwater opera* 
don according to tbe teventioa is to ensure 
that the explosive charge is ooticctlj p oufw a ie d 
and located. The required shape end size of 

the explosive charge are all d e t ermi ned 
befoTcbssdL 

The pile and tube may initially both be 
cylindrical at die locarJoa of tbe te nded 
explosion! so that the explosion titles ins both 
the pOe and the tube outward locally, or 
akernathrely tbe tube may initially be out- 




ensues 



or welded 



described in 



pending it locally htto swaged 
tgement with tbe tube. 
" s invention will now be 
detail with reference by way of 
to the acenmpanyiDg diagranunatic drawings 
in which: 

Plgnrss 1 and 2 am diag ranuttarJc secuonal 
views iOustratmg iesp a ul i ely the shapes of 
the tubr^ and pile 1 , in fltie method according 
to the invention, respectively before and after 
the detonation of the explosive charge* 

Referring first to Figure 1. tbe reference 
numeral 10 Indicates a metal frame structure 
which is to he fixed to tbe sea-bed by 
securing the structure to tubular steetpiks 
driven Into the sea-bed 11* One such pue is 
shown at 12* 

Tne structure 10 incorporates a ournber of 
vertical pile guide tubes 13 and operates, 
during its installation, at a template for locat- 
ing the pOes In their correct positions whilst 
they are being driven. To assist in guiding 
the leading ends of tbe piles into the tubes, 
the tipper ends of the tubes are beOed out- 
ward. Bach pile is thus lowered through the 
UMtspreiding tube 13 and hammered mm 
tbe ses -bed. When the pile has been driven 
in, its upper end is left projecting fust above 
the top cdae of tbe tube 13, tbe pile being 
out off at this level if n e ce ss ary . Each of the 
guide tubes hat mtesmediate its ends a 
swagodrtHit portion as shown at 14 and %o 
secure the structure to the piles a shaped 
explosive charge 15 suspended on a line 16 
is lowered into tbe pOe to a position level 
with portion 14 of tbe tube, is located in that 
position and is then detracted The explosion 
deforms the pile locally outwards Into swaged 
or welded rngsgrmrnt with the portion 14 
o f tbe tube, so that the structure b located 
against upward or downward movement rela- 
tive to tbe pile* 

The ihape and size of the charge are 
selected according to materials used* the 
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depth rod density of the water, whether a 
swages uneficrcnce tic or a wtiaca iqicjtioc 
fit is requred between the pflc tad the guide 
tube, md other relevant factors* 

If desired, the initial swaging of the guide 
tubes may be omitted, ted in that esse the 



tube Is made from ft metal hiving a mffirirm 
degree of malVabflfty to enable it to be de- 
formed Outward* without fracturing, by tbe 
explosion, ao that again a swaged i n tei fe rence 
fit or welded interface fit is obtained between 
the tube and pQe» 

WHAT WE CLAIM IS:-* 

L A method of securing to tubular metal 
piles a structure incorporating a plurality of 
tubes through which the respective pflea pro- 
ject, which method comprises locally deform* 
ing each pile outwardly into tightly swaged or 
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with the encircling tube 
the pile. 

2» A method as claimed in daim 1, wherein 
each tube is initially of locally increased dia- 
meter at the loca t ion of the explosive charge. 

3* A nwfhod of arnn ing to tulwtsr i 
piles a structure incorporating a pturali 
tuoes uirougn wtucd toe respective pud 
ject, which PMthod is subsiaiuiaQy as ! 
before described with reference to and as 
illustrated in the aumuysuylng drawings* 

STEVENS, HEWLETT & PERKINS, 
Qxarared Patent Agents, 
5 Quality Court, 

London WC2A 1HZ, 
Agents for the Ap 



I^te4forHerl(aje^*8tatt«»e*yOffi^ 
PubliahMl by the Patent OAee. 35 Southampton BcOdtag% London, 
wbJtsh ooptas xnajr bo obtainodi 
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